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$EVWUDFW²/RDG IOXFWXDWLRQV FDXVHG E\ WKH XQVWHDG\ QDWXUH RI WLGDO
VWUHDPVFDQKDYHVHYHUHLPSDFWVRQ WXUELQHFRPSRQHQWV$VVHHQ LQWKH
ZLQGLQGXVWU\WXUELQHEODGHVFDQEHFRPHPLVDOLJQHGGXHWRDIDXOWLQWKH
SLWFK PHFKDQLVP RU EODGH GHIRUPDWLRQV DULVLQJ RYHU WLPH 7KHVH
PLVDOLJQPHQWV ZLOO UHSUHVHQWD ORVV RI SRZHU FDSWXUHDQG SHUKDSV HYHQ
SUHPDWXUH IDLOXUH RI WKH FRPSRQHQWV LI QRW GHWHFWHG LQ WLPH
&RPSXWDWLRQDOIOXLGG\QDPLF&)'WHFKQLTXHVFDQEHXVHGWRSUHGLFWWKH
SHUIRUPDQFH RI D WXUELQH ZLWK D PLVDOLJQHG EODGH +RZHYHU WKHVH
QXPHULFDO PRGHOOLQJ WHFKQLTXHV TXLFNO\ EHFRPH FRPSXWDWLRQDOO\
H[SHQVLYH ZKHQ PRGHOOLQJ UHDOLVWLF WLPHYDU\LQJ FRQGLWLRQV %ODGH
(OHPHQW 0RPHQWXP 7KHRU\ %(07 RIIHUV D TXLFNHU DQG VLPSOHU


















2QH RI WKH NH\ FKDOOHQJHV IRU WKLV WHFKQRORJ\ UHODWHV WR WKH
XQVWHDG\QDWXUHRIWKHPDULQHFXUUHQWVZKLFKFDQKDYHVHULRXV
HIIHFWV RQ WKH WXUELQH SHUIRUPDQFH GXUDELOLW\ DQG VWUXFWXUDO
LQWHJULW\7KHVHHIIHFWVFDQEHVLPLODURUHYHQPRUHVLJQLILFDQW
WKDQ WKRVH DIIHFWLQJ VLPLODU WHFKQRORJ\ LQ WKH ZLQG HQHUJ\
LQGXVWU\
0DMRUIDXOWVWKDWRFFXULQZLQGWXUELQHVDUHRIWHQDVVRFLDWHG
ZLWK WKH JHDUER[ DQGEODGHV7KHXQVWHDG\ ORDGLQJ IURP WKH




RU PLVDOLJQPHQW ZLOO FRPSURPLVH WKH SHUIRUPDQFH RI WKH
WXUELQH>@)RUH[DPSOH WKH ODWHVWQHZVUHOHDVHGE\$WODQWLV
5HVRXUFHV LQIRUPHG WKDW D FRPSRQHQW RI WKH SLWFKLQJ
PHFKDQLVPRIRQHRIWKHWXUELQHVVKRXOGEHUHSODFHGGXHWRLWV
H[SRVXUHWRDORQJLGOHF\FOH>@
7R GDWH PHWKRGV WR GHWHFW EODGH PLVDOLJQPHQW KDYH EHHQ
GHYHORSHG PDLQO\ IRU ZLQG WXUELQHV HJ >@ DQG >@ 0RUH
UHFHQWO\ >@ GHYHORSHG D PHWKRGRORJ\ WR GHWHFW GLIIHUHQW





$OWKRXJK H[SHULPHQWDO ZRUN DOORZV LQYHVWLJDWLRQ RI
FRPSOH[IOXLGVWUXFWXUHLQWHUDFWLRQVLQWKHILHOGRIWLGDOHQHUJ\
WKLVUHVHDUFKPHWKRGLVUDWKHUH[SHQVLYH$VDFRQVHTXHQFHWKH
QXPEHU RI WHVWV LV OLPLWHG DQG WKH H[SHULPHQWV PXVW EH
FDUHIXOO\SODQQHGWRPDNHHIIHFWLYHXVHRIWHVWLQJWLPH
$QDOWHUQDWLYHVROXWLRQWRH[SHULPHQWDOUHVHDUFKLVWKHXVHRI
DQDO\WLFDO DQG QXPHULFDO PRGHOOLQJ &RPSDUHG WR ODERUDWRU\
WHVWVVLPXODWLRQVDUHDFKHDSHUVROXWLRQ0RUHRYHUZKHQXVLQJ





RI D[LDO DQG DQJXODU PRPHQWXP LV XVHG WR REWDLQ RQH VHW RI
HTXDWLRQV UHODWLQJ WKH SRZHU DQG WKUXVW JHQHUDWHG E\ D WLGDO
WXUELQH WR WKH D[LDO DQG DQJXODU LQGXFWLRQ IDFWRUV 7KHQ DQ
DQQXODU GLVN UHSUHVHQWLQJ WKH WXUELQH LV VSOLW LQWR VHYHUDO
HOHPHQWV LQ WKH UDGLDOGLUHFWLRQ7KHVHHOHPHQWVDUHDQDO\VHG
LQGHSHQGHQWO\DQGWKHQRUPDODQGWDQJHQWLDOIRUFHVDFWLQJRQ
HDFKVHFWLRQDUHGHULYHGLQWHUPVRIWKHLQGXFWLRQIDFWRUVXVLQJ
WKH NQRZQ WZRGLPHQVLRQDO DHURG\QDPLF FRHIILFLHQWV IRU WKH
EODGHJHRPHWU\7KHVHWZRVHWVRIHTXDWLRQVDUHWKHQFRPELQHG
WRVROYHIRUWKHXQNQRZQLQGXFWLRQIDFWRUVDQGIRUFHVWRREWDLQ
WKH SHUIRUPDQFH FKDUDFWHULVWLFV RI WKH WXUELQH XQGHU µVWHDG\¶
IORZFRQGLWLRQV>@











%(07 DQG LV EDVHG RQ WKH 1DYLHU6WRNHV HTXDWLRQV 7KH
PHWKRGKDVEHHQXVHG WRH[SORUHYDULRXVDVSHFWVRI WKH ILHOG
VXFKDVZDNHFKDUDFWHULVDWLRQRIVLQJOHWXUELQHVDQGDUUD\V>@
>@ ORDGLQJ RQ WXUELQH FRPSRQHQWV >@ DQG WKH HIIHFWV RI
IORZGLUHFWLRQDOLW\>@WRQDPHDIHZ&RPSDUHGWR%(07
&)' FDQ EH XVHG WR FRPSXWH FRPSOH[ G\QDPLF VLPXODWLRQV
+RZHYHU WKHUH LV D FRPSURPLVH EHWZHHQ WKH OHYHO RI
FRPSOH[LW\ DQG WKH FRPSXWDWLRQDO WLPH UHTXLUHG WR VROYH WKH
VLPXODWLRQ




&)'SUHGLFWV PDUJLQDOO\ KLJKHU FRHIILFLHQWVRI SRZHU WKUXVW
DQGWRUTXHWKDQ%(07/DZVRQHWDO>@XQGHUWRRNDVLPLODU
VWXG\ XVLQJ %(07 DQG &)' 67$5 &&0 EXW WKLV WLPH
IRFXVLQJRQKRUL]RQWDOD[LVWLGDOWXUELQHV$JDLQLWZDVVKRZQ
WKDW WKH WRUTXHZDVRQO\ VOLJKWO\KLJKHUZKHQFRPSXWHGZLWK
&)'0RUHRYHU WKHDQDO\VLVFDUULHGRXWE\>@VKRZHGWKDW
&)'FRXOGSUHGLFWKLJKHUORZHURUSUHFLVHSRZHUFRHIILFLHQWV








VXUIDFHV ,WZDV LGHQWLILHG WKDW WKHPDLQGLVFUHSDQF\EHWZHHQ
PRGHOVZDVWKHJULGJHQHUDWLRQ(YHQWKRXJKERWKRIWKHPXVHG
XQVWUXFWXUHG JULGV >@ XVHG D FRPELQDWLRQ RI HOHPHQWV E\
VHWWLQJVXEGRPDLQVLQWKHVLPXODWLRQZKLOH>@GLGDVWXG\WR
XQGHUVWDQGWKHLPSOLFDWLRQVRIXVLQJGLIIHUHQWJULGUHVROXWLRQV
>@ IRXQG RXW WKDW D FRDUVHU FRPSXWDWLRQDO JULG UHVXOWHG LQ





LQ WKHVH FRQGLWLRQV FRPSDUHG WR UXQQLQJ D &)' PRGHO 7KH
ZRUNGHYHORSHGLQ%(07ZDVEDVHGRQDVLPSOLVWLFDSSURDFK
WRDFFRXQW IRUEODGHRIIVHWV LQD WLGDO WXUELQHURWRUZKHUH WKH
ORDGVFRPSXWHGIRUGLIIHUHQWEODGHSLWFKVHWWLQJVDUHFRPELQHG
SURSRUWLRQDOO\ WR FDOFXODWH WKH RYHUDOO SHUIRUPDQFH RI WKH
WXUELQHZLWKRQHRUWZREODGHVRIIVHWIURPWKHRSWLPXP7KH
UHVXOWV RI WKH VLPXODWLRQV DUH WKHQ FRPSDUHG WR &)'
VLPXODWLRQV DQG WKH SRZHU FRHIILFLHQWV REWDLQHG IURP
H[SHULPHQWDOGDWDWRDVVHVVWKHTXDOLW\RIERWKQXPHULFDOWRROV
,, 0(7+2'2/2*<
7KLV VHFWLRQ GHVFULEHV WKH QXPHULFDO DQG H[SHULPHQWDO
WHFKQLTXHVHPSOR\HGLQWKLVVWXG\WRTXDQWLI\WKHSHUIRUPDQFH
RI D VFDOHG WKUHH EODGHG KRUL]RQWDO D[LV WXUELQH RI  P

















&DVHV %ODGH %ODGH %ODGH
2SWLPXP   
   
   




WKH QRQGLPHQVLRQDO SRZHU DQG WKUXVW FRHIILFLHQWV 7KH











SUHVHQWHG DV D IXQFWLRQ RI WKH WLS VSHHG UDWLR 765 765


















WXUELQH ZDV SODFHG ' GRZQVWUHDP IURP WKH LQOHW DQG '
XSVWUHDPIURPWKHRXWOHW7KHGLPHQVLRQVZHUHFKRVHQDVWKH






RI  ZKLFK GLVVLSDWHG WR DSSUR[LPDWHO\  DW WKH URWRU
ZKLFKLVVLPLODUWRWKHWXUEXOHQFHLQWHQVLW\LQWKHH[SHULPHQWV
1RWHWKDWDUHGXFWLRQLQWKLVSDUDPHWHUDWWKHLQOHWGLGQRWDIIHFW
























7KH WRWDO QXPEHU RI HOHPHQWV LQ WKH GRPDLQV ZDV FLUFD 
PLOOLRQXQVWUXFWXUHGWHWUDKHGUDOHOHPHQWV7KHURWDWLQJGRPDLQ
FRQWDLQHG WKH PDMRULW\ FRQVLVWLQJ RI  PLOOLRQ HOHPHQWV
0DQXDOPHVKUHILQHPHQWLQWHUPVRIIDFHVL]LQJVZHUHSODFHG
RQ WKH EODGH WLS PLGVHFWLRQ URRW DQG KXE 7KH VL]LQJ ZDV
VHOHFWHG EDVHG RQ WKH ZRUN GRQH E\ >@ DQG >@ ZKR
H[WHQVLYHO\PRGHOOHGWKH WXUELQHJHRPHWU\DQGVKRZHGPHVK
LQGHSHQGHQFH 6LPLODUO\ WKH LQWHUIDFH EHWZHHQ WKH WZR
GRPDLQV ZDV UHILQHG WR SURGXFH FRPSDUDEOH PHVK VL]LQJ
























RI WKH WXUELQH LQERWK FDVHV 7KHGLIIHUHQFHEHWZHHQ WKH WZR
DSSURDFKHVLVWKDW WKHVWHDG\VWDWHPRGHO LV WLPHLQGHSHQGHQW
DQG WKH PHVK LV IL[HG VR WKH WXUELQH LVQRW URWDWLQJ WKHUHIRUH










ZLWK WLPH VWHSV RI  VHFRQGV DQG WRRN DSSUR[LPDWHO\ 
KRXUVWRVROYH,QFRPSDULVRQWKHVWHDG\VWDWHPRGHOUHDFKHG
FRQYHUJHQFH LQ XQGHU  LWHUDWLRQV DIWHU  KRXUV $V WKH
UHVXOWVIURPWKHWZRPRGHOVZHUHVLPLODUEXWWKHWUDQVLHQWUXQV













$V PHQWLRQHG LQ 6HFWLRQ , %(07 LV WKH FRPELQDWLRQ RI
PRPHQWXPWKHRU\DQGEODGHHOHPHQWWKHRU\ZKLFKUHVXOWVLQD
VHWRIHTXDWLRQVWRFRPSXWHSRZHUDQGWKUXVWRID7677KHVH
HTXDWLRQVFDQQRWEHVROYHGXQOHVV WKH OLIW &ODQGGUDJ&G
FRHIILFLHQWV RI WKH DHURIRLO SURILOH DUH NQRZQ 7KHUH DUH
GLIIHUHQWDSSURDFKHVWRREWDLQWKLVGDWD'HSHQGLQJRQWKHEODGH





;IRLO LV D WZRGLPHQVLRQDO YRUWH[ SDQHO FRGH XVHG WR
HYDOXDWHWKHIORZDURXQGDHURIRLOV>@;IRLOKDVEHHQZLGHO\
XVHGWRVWXG\DHURIRLODHURG\QDPLFVRIDLUFUDIWVDQGUHQHZDEOH




DW ORZ 5H\QROGV QXPEHUV RI DURXQG   î     +RZHYHU
0ROODQGHWDO>@VKRZHGWKDW;)RLOLVFDSDEOHRISUHGLFWLQJ
&OV ZLWKLQ D UHDVRQDEOH PDUJLQ EXW LW XQGHU SUHGLFWV &GV
HVSHFLDOO\ DW DQJOHV RI DWWDFN KLJKHU WKDQ  6LPLODUO\
3RUWHUHW DO >@ VKRZHG WKDWXVLQJ;IRLO FRHIILFLHQWVDW ORZ














DW 6WUDWKFO\GH 8QLYHUVLW\ >@ 7R DFFRXQW IRU VRPH RI WKH
OLPLWDWLRQVRI%(073UDQGWOWLSDQGKXEORVVFRUUHFWLRQIDFWRUV
ZHUHXWLOLVHGZKHUHWKHD[LDOURWDWLRQDOLQGXFWLRQIDFWRUVZHUH
PRGLILHG LQ WKH %(07 FDOFXODWLRQV 7R HVWLPDWH KLJK IORZ
DQJOHV GXULQJ SRVW VWDOO YDOXHV WKH 9LWHUQD&RUULJDQ PHWKRG
ZDVDSSOLHG>@
7KHZRUNGHYHORSHGLQ%(07IRUWKLVVWXG\ZDVEDVHGRQ
D VLPSOLVWLF DSSURDFK WR DFFRXQW IRU EODGH RIIVHWV LQ D WLGDO
WXUELQH URWRU 7KHUHIRUH WR REWDLQ WKH SRZHU DQG WKUXVW
JHQHUDWHGE\DWXUELQHZLWKDPLVDOLJQHGEODGHVHSDUDWHPRGHO
UXQV ZLWK GLIIHUHQW SLWFK VHWWLQJV ZHUH FRPELQHG OLQHDUO\
)LUVWO\WKH%(07PRGHOZDVUXQIRUWKHRSWLPDOFDVHZLWKD
EODGHSLWFKRI7KHQDVHFRQGUXQZDVXQGHUWDNHQZLWKDOO












IRU D UDQJH RI 765 YDOXHV 6LPLODUO\ IRU WKH FDVH ZLWK WZR
EODGHVZLWKGLIIHUHQWRIIVHWV&DVH7DEOH,UGRIHDFKRI
WKH WZR RIIVHW FDVHV DQG UG RI WKH RSWLPXP FDVH ZHUH
FRPELQHG
,W LV WKH DLP RI WKLV SDSHU WR GHWHUPLQH ZKHWKHU VXFK D












ZDV LQVWDOOHG  P EHORZ VWLOO ZDWHU OHYHO $ SULRU WHVWLQJ
FDPSDLJQFDUULHGRXWE\>@LQWKHIDFLOLW\GHPRQVWUDWHGWKDW













EHWZHHQ %(07 &)' DQG WKH H[SHULPHQWDO RXWFRPHV 7KH
UHVXOWV DUH VKRZQ LQ WHUPV RI SRZHU &3 DQG WKUXVW &7
FRHIILFLHQWV RYHU D UDQJH RI WXUELQH URWDWLRQDO VSHHGV %RWK
FRHIILFLHQWVZHUHFDOFXODWHGDFFRUGLQJWRWKHQRQGLPHQVLRQDO
IRUPDVGHVFULEHGLQ6HFWLRQ,,7KHVHFRQGSDUWRIWKHVHFWLRQ
VKRZV WKHGLIIHUHQFH LQ&3DQG&7EHWZHHQ WKHRSWLPXPDQG
WKHRIIVHWFDVHV
& &RPSDUDWLYHDQDO\VLVRISRZHUFRHIILFLHQW
)LJXUHV VKRZ WKH UHVXOWV IRU&3REWDLQHGXVLQJ%(07
DQG&)'RIWKHVPDOOVFDOH767ZRUNLQJDWPV7KH
UHVXOWVZHUHFRPSDUHGWRWKHH[SHULPHQWDOGDWDREWDLQHGLQ>@
7KH%(07PRGHO SURYLGHV D UHDVRQDEOHSUHGLFWLRQ RI WKH
RSWLPXPFDVHFRPSDUHGWRWKHH[SHULPHQWDOGDWDIRUHDFKIORZ
FRQGLWLRQ7KHSUHGLFWLRQLVVOLJKWO\EHWWHUIRUIORZYHORFLWLHVRI
















WKH H[SHULPHQWDO GDWD HVSHFLDOO\ DW  DQG  PV 7KLV






VWDQGDUG GHYLDWLRQ PDUJLQV REWDLQHG LQ WKH H[SHULPHQWV ,Q
FRPSDULVRQ WKH &3 REWDLQHG ZLWK WKH &)' PRGHO LV DOZD\V
KLJKHU WKDQ WKH H[SHULPHQWV DQG %(07 +DYLQJ KLJKHU
GLVFUHSDQFLHVEHWZHHQ&)'DQGWKHH[SHULPHQWVLVXQH[SHFWHG




















GLVFUHSDQF\ LQFUHDVHV ZLWK WKH 765 ZKHUH WKH &7 YDOXHV
FDOFXODWHG XVLQJ &)' DUH DERXW  KLJKHU DW 765  $V
PHQWLRQHG EHIRUH WKH H[SHULPHQWDO &7 YDOXHV IURP WKH WHVW
FDPSDLJQ>@GLGQRWVHHPWREHFRPSDUDEOHWRWKHVLPXODWLRQV
GRQH LQ WKLV VWXG\ DQG WKXV WKHVH UHVXOWV DUH RPLWWHG LQ WKLV
VHFWLRQ
,W LV LPSRUWDQW WR SRLQW RXW WKDW DFFRUGLQJ WR WKH DXWKRUV¶
NQRZOHGJHWKLVLVWKHILUVWWLPHWKDW%(07DQG&)'KDYHEHHQ
XVHGWRSUHGLFWWKHSHUIRUPDQFHRID767ZLWKPLVDOLJQPHQWLQ
EODGHV %RWK QXPHULFDO PHWKRGV FDQ EH XVHG WR SUHGLFW LI D











SUHVHQWHG LQ )LJXUHV  7KLV HVWLPDWLRQ LV LQFOXGHG WR
XQGHUVWDQG LI ERWK PRGHOV SUHGLFW WKH VDPHSURSRUWLRQRI &3
DQG &7 ORVW RU JDLQHG ZKHQ WKH WXUELQH KDV D PLVDOLJQHG
EODGHV
,WFDQEHREVHUYHGLQ)LJXUHVWKDWWKHVDPHDPRXQWRI
&3 YDULDWLRQ LV REWDLQHG IRU ERWK QXPHULFDO PRGHOV DQG WKH

















LQ D %(07 PRGHO XVLQJ D OLQHDU VROXWLRQ DV D ILUVW
DSSUR[LPDWLRQVHHPVWREHDQDSSURSULDWHDSSURDFKIRUFDVHV
ZKHQ RQO\ RQH EODGH SUHVHQWV D VPDOO PLVDOLJQPHQW 7KH
XQVWHDG\EODGH ORDGLQJDQG WRUTXH WKDW LVEHLQJGHYHORSHG LQ
WKHRWKHU FDVHV VXJJHVWV WKDW WKHSUREOHP LV QRQOLQHDU ZKHQ
ODUJHSHUWXUEDWLRQVLQEODGHRIIVHWDUHSUHVHQW
7KHODWWHUVKRXOGQRWEHDSUREOHPZKHQXVLQJ&)'DVWKLV
QXPHULFDO PRGHOOLQJ WHFKQLTXH WUHDWV WKH SUREOHP XVLQJ D





































































EH DFKLHYHG LQ &)' VLPXODWLRQV ZLOO GHSHQG RQ WKH
UHTXLUHPHQWV RI WKH PRGHO RXWFRPHV 'HSHQGLQJ RQ WKH
SDUDPHWHUV VHOHFWHG IRU WKH PRGHO WKHVH ZLOO KDYH ORZKLJK




7KH &)' SDUDPHWHUV FKDQJHG LQ WKH PRGHO GHVFULEHG LQ
6HFWLRQ,,$ZHUHUHODWHG WR WKHL WXUELQHJHRPHWU\ LL WKH











H[SHULPHQWDO YDOXHV ZHUH DOVR LQFOXGHG ZKHUH SRVVLEOH WR






WKH SHUIRUPDQFH RI WKH WXUELQH DW WKLV VWDJH WKH IUHH VOLS
FRQGLWLRQ ZDV VWLOO XVHG 7KH SDUDPHWHU WKDW LQIOXHQFHG WKH
VLPXODWLRQOHDVWZDVWKHIORZYHORFLW\7KHUHVXOWVEHWZHHQWKH
RULJLQDO VLPXODWLRQ DW  PV DQG WKH RQH DW  PV RQO\
UHVXOWHGLQDGLIIHUHQFHRIDQGUHVSHFWLYHO\+DYLQJ
DQRVOLSERXQGDU\FRQGLWLRQXVLQJDWXUELQHZLWKDQGZLWKRXW




ODUJH LQIOXHQFH ZKHQ VWXG\LQJ WKH HIIHFWV RI EODGH
PLVDOLJQPHQWLQDWLGDOVWUHDPWXUELQHDQGZLOOEHFRQVLGHUHG
LQ IXWXUH ZRUN 0RUHRYHU WKH LPSOLFDWLRQV RI XVLQJ WKHVH
SDUDPHWHUV LQD WUDQVLHQWVLPXODWLRQPD\EHFUXFLDOEXW WKHVH
DUHRXWVLGHWKHVFRSHRIWKLVVWXG\DQGZLOOEHDOVRFRQVLGHUHG
LQWKHIXWXUH
:KHQ WKHVH UHVXOWV DUH DJDLQ FRPSDUHG WR WKH %(07



























WKH SHUIRUPDQFH RI WKH WXUELQH IRU VPDOO PLVDOLJQPHQWV RI D




7KH QXPHULFDO PRGHOV VKRZHG SRRUHU DJUHHPHQW ZKHQ
FRQVLGHULQJ WKH&7 YDOXHV %RWK QXPHULFDO PRGHOV ZHUH DOVR
OHVVHIIHFWLYHZKHQFRPSXWLQJWKH&3DQG&7FRHIILFLHQWVZLWK
WZRRIIVHWEODGHV$VLPXODWLRQDQDO\VLVWRVWXG\WKHHIIHFWVRI
FKDQJLQJ IRXU SDUDPHWHUV LQ WKH &)' PRGHO VKRZHG WKDW
LQFOXGLQJ WKH PRXQWLQJ V\VWHP LQ WKH JHRPHWU\ VHWWLQJ WKH
FRQWUROYROXPHWRWKHH[SHULPHQWDOYDOXHVDQGXVLQJDQRVOLS
FRQGLWLRQ LPSURYHV WKH DJUHHPHQW ZLWK %(07 7KXV IXWXUH
ZRUN ZLOO IRFXV RQ H[SORULQJ WKH XVH RI WKHVH SDUDPHWHUV WR
VWXG\ EODGH PLVDOLJQPHQW SHUIRUPDQFH LQFOXGLQJ DGGLWLRQDO
FDVHVZKHUHWUDQVLHQWDQDO\VLVLVFDUULHGRXW
6LPLODUO\ WKH K\SRWKHVLV RI XVLQJ D VLPSOLVWLF DSSURDFK
XVLQJ%(07WRPRGHOWKHSHUIRUPDQFHRIDWLGDOWXUELQHGXULQJ
RIIGHVLJQ FRQGLWLRQV LV QRW HQWLUHO\ XVHIXO ZKHQ ODUJH
SHUWXUEDWLRQV H[LVW )XWXUH ZRUN ZLOO FRQWHPSODWH WKH XVH RI
DOWHUQDWLYH PHWKRGV WR LQFRUSRUDWH EODGH PLVDOLJQPHQW LQ
%(07




7KH DXWKRUV ZRXOG OLNH WR DFNQRZOHGJH (365&
(31IRUIXQGLQJWKLVSURMHFW
5()(5(1&(6
>@ 0H\JHQ ³7KH 0H\JHQ 3URMHFW´ 0H\JHQ  >2QOLQH@ $YDLODEOH
KWWSZZZPH\JHQFRPWKHSURMHFW>$FFHVVHG0DUFK@
>@ $ .XVLDN DQG $ 9HUPD ³$ 'DWD'ULYHQ $SSURDFK IRU 0RQLWRULQJ
%ODGH 3LWFK )DXOWV LQ :LQG 7XUELQHV´ ,((( 7UDQVDFWLRQV RQ
6XVWDLQDEOH(QHUJ\YROQR
>@ 7LGDO(QHUJ\7RGD\ ³7ZR WXUELQHV XS DQG UXQQLQJ DW 0H\*HQ´




LQFOXGLQJ URRW FDXVH VHYHULW\ DQG ORFDWLRQ´ -RXUQDO RI 3K\VLFV
&RQIHUHQFH 6HULHV    GRL

>@ 0$OOPDUN³&RQGLWLRQ0RQLWRULQJDQG)DXOW'LDJQRVLVRI7LGDO6WUHDP










>@ 0 7RJQHUL , 0DVWHUV DQG-2UPH ³,QFRUSRUDWLQJ 7XUEXOHQW ,QIORZ
&RQGLWLRQV LQ D %ODGH (OHPHQW 0RPHQWXP 0RGHO RI 7LGDO 6WUHDP
7XUELQHV´LQ3URFHHGLQJVRIWKHVW,QWHUQDWLRQDO2IIVKRUHDQG3RODU
(QJLQHHULQJ&RQIHUHQFH0DXL+DZDLL86$




>@ 0 * *HEUHVODVVLH * 5 7DERU DQG 0 5 %HOPRQW ³1XPHULFDO
VLPXODWLRQRIDQHZW\SHRIFURVVIORZWLGDOWXUELQHXVLQJ2SHQ)2$0±
3DUW ,, ,QYHVWLJDWLRQ RI WXUELQHWRWXUELQH LQWHUDFWLRQ´ 5HQHZDEOH
(QHUJ\YROSS
>@ .3RUWHU62UGRQH]6DQFKH]71HYDODLQHQ6)XDQG&-RKQVWRQH





³7KHHIIHFW RI WLGDO IORZGLUHFWLRQDOLW\RQ WLGDO WXUELQHSHUIRUPDQFH´
5HQHZDEOH(QHUJ\YROSS
>@ 3%-RKQVRQ*,*UHWWRQDQG70F&RPEHV³1XPHULFDOPRGHOOLQJ
RI FURVVIORZ WXUELQHV D GLUHFW FRPSDULVRQ RI IRXU SUHGLFWLRQ
WHFKQLTXHV´LQUG,QWHUQDWLRQDO&RQIHUHQFHRQ2FHDQ(QHUJ\%LOEDR
6SDLQ















>@ 5 , *URVYHQRU 3 : 3ULFNHWW & )URVW DQG 0 - $OOPDUN
³3HUIRUPDQFH DQG FRQGLWLRQ PRQLWRULQJ RI WLGDO VWUHDP WXUELQHV´
SUHVHQWHGDWWKH(XURSHDQ3URJQRVWLF+HDOWK0DQDJHPHQW&RQIHUHQFH
1DQWHV





>@ 5 +RZHOO 1 4LQ - (GZDUGV DQG 1 'XUUDQL ³:LQG WXQQHO DQG











>@ $ ) 0ROODQG $ 6 %DKDM - 5 &KDSOLQ DQG : 0 - %DWWHQ
³0HDVXUHPHQWVDQGSUHGLFWLRQVRIIRUFHVSUHVVXUHVDQGFDYLWDWLRQRQ
' VHFWLRQV VXLWDEOH IRU PDULQH FXUUHQW WXUELQHV´ 3URFHHGLQJV RI WKH
,QVWLWXWLRQRI0HFKDQLFDO(QJLQHHUV3DUW0-RXUQDORI(QJLQHHULQJIRU
WKH0DULWLPH(QYLURQPHQWYROQRSS
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